Given the importance of the recent wind-induced trends in Pacific sea level and surface temperature, it is vital to determine the underlying causes. Recent studies have focused mostly on the low frequency Pacific climate modes, such as the Pacific Decadal Oscillation 10 (PDO) or the Interdecadal Pacific Oscillation 11 (IPO) to explain Pacific wind shifts and the current pause in greenhouse warming 8, 9, 12 . However, the fact that this unprecedented 1992-2011 equatorial Pacific zonal wind trend 1 is not consistent with a Pacific-only sea surface temperature (SST) driving mechanism 5 suggests a role for dynamics outside the tropical Pacific in this atmospheric reorganization, such as from the Indian Ocean 5, 13 , the Atlantic We first conduct a suite of 5 member ensemble of sensitivity experiments using the Community Atmospheric Model, version 4 (CAM4) atmospheric general circulation model (AGCM) (see Methods and Table S1 ) to further elucidate the underlying physical mechanism of the recent inter-basin SLP see-saw (Fig 1a) and its corresponding effects on the Pacific Trade Wind systems. We prescribe the trend in observed global SST anomalies (SSTA) over the period 1992-2011 (Fig. 1a) , which is characterized by an overall Atlantic warming, an eastern Pacific cooling trend and western subtropical Pacific and Indian Ocean warming. This pattern is in fact quite different from the typical global warming hiatus pattern simulated by Coupled General Circulation Models 9 , which exhibits similar cooling trends across all tropical oceans. In response to the applied global SST trend forcing the AGCM experiment reproduces the observed global SLP see-saw, and the related intensification of tropical Pacific Trade Winds qualitatively well (Fig. 1c,d, Fig. S1 g,h, Fig S3a) .
It is important to note that in spite of capturing the overall sea level pressure and wind trend patterns (Figs. 1 c,d , S1 g,h), the CAM4 ensemble mean underestimates the magnitude of the central Pacific wind stress intensification by a factor of 3 (Table S2) Table S3) are much more consistent with the reanalysis data than the surface stresses, thus indicating AGCM deficiencies in the downward mixing of momentum through the boundary layer.
Next we carry out a series of CAM4 simulations, each with 5 ensemble members, with prescribed sea surface temperature forcing in some ocean areas and a slab mixed layer ocean in others to isolate the effect of different ocean basins on the Pacific Trade Wind intensification (see Methods and Table S1 ). The origin of the recent Pacific climate trends becomes apparent in the ensemble AGCM experiment that is forced only by Atlantic SSTA trends while using a mixed layer ocean in the Pacific, and prescribed climatological SST in the Indian Ocean (See supplementary Information, Table S1 ). In this experiment the global atmosphere and Pacific SSTs can adjust to the remote observed Atlantic SSTA trend forcing. The ensemble mean results of this experiment demonstrate that the recent Atlantic warming generates a trans-basin (Pacific/Atlantic) SLP see-saw that is very similar to the observations ( Fig. 1e and S3b ). This generates a significant strengthening of the wind stress in the central Pacific (Fig. 1f) , which can account on average for 90% of the trends simulated by the AGCM simulation forced by the observed SST trend everywhere (Fig. 1c and Table S2 ). The intensification of the Pacific trade winds in turn generates eastern tropical Pacific cooling (Fig. 1e ) that closely resembles the observations (Fig. 1a) ; along with the negative phase of the PDO/IPO, which has been invoked previously to explain the recent global warming hiatus period 12 . Furthermore, we note that the precipitation response to the eastern Pacific cooling in the Atlantic SST-forced experiment ( 14, 15 . Allowing for Pacific air-sea thermal coupling (Fig.   2b) , and in particular the wind-evaporation SST feedback, the experiment with an active Pacific mixed layer generates stronger Pacific basin subsidence and an enhancement of the Walker circulation, in agreement with the global SST trend simulation (Fig. 2c ) and the ERA40 reanalysis (Fig. 2d) .
We also carry out a 5 member ensemble of CAM4 experiments that are forced only by Indian Ocean SSTA trends while using a mixed layer ocean in the Pacific, and prescribed climatological SST in the Atlantic Ocean (See supplementary Information, Table S1 ). The ensemble mean results of this experiment do not show a considerable trans-basin SLP see-saw and no significant wind stress anomalies in equatorial Pacific (Fig. S3c, S5 and Table S2) (Fig. 1) . This finding is consistent with recent modeling studies that identified a tight physical linkage between Atlantic and Pacific climate variability on decadal timescales 14, 15, [17] [18] [19] [20] [21] and between Atlantic Ocean and mean Northern Hemisphere temperatures 19 . 6 Additional Atlantic SST sensitivity experiments with CAM4 show that the spatially averaged Atlantic SSTA trend (Fig. S6 c,d ) and to a lesser degree its corresponding gradient component (with the spatially averaged Atlantic SST trend removed, Fig. S6 a,b) both contribute to the observed equatorial wind stress and SLP shifts. Furthermore, in a simulation forced with the Pacific SSTA trend/Atlantic mixed layer we find that the current Pacific SSTA trend acts to warm North Atlantic Ocean SSTs (Fig. S7) , indicating a potential trans-basin positive feedback.
Thus, Pacific SSTA trends also play an important role in controlling the trans-basin SSTA and SLP gradients.
To further characterize the dynamics of this Trans-Basin Variability (TBV), we define a basinscale TBV SST index (Fig. 3b) 3b ) and displays pronounced decadal variability, and a spectral damping timescale of about 5 years (Fig. S8 ) that translates into multi-year damped persistence skill. As a result of relatively cold Atlantic conditions after the Mt. Pinatubo eruption in 1991 and a warm Pacific with a long lasting El Niño event in the early 1990s, the TBV index was anomalously negative and the Pacific Trade Winds were anomalously weak (Fig. 3) . The subsequent recovery and rapid Atlantic warming 16 and cooling of the eastern Pacific reversed this gradient, reaching maximum values around ~2010-2012 (Fig. 3a) . Consistent with the modeling results, these SSTA trends caused anomalous low pressure over the Atlantic and higher pressure in the eastern Pacific (Fig.   1e, 3b ), which in turn enhanced easterly Trade Winds in the central tropical Pacific (Fig. 1f, 3b) as well as in off-equatorial regions. The TBV-related wind pattern subsequently played a significant role in the rapid sea-level acceleration in the western tropical Pacific 2 . Although the proposed trans-basin coupling mechanism successfully explains recent observed trends in Pacific climate (Fig. 3b) since the early 1990s and as documented by the CAM4 sensitivity experiments, it is clearly not the main driver for the multidecadal acceleration and deceleration of global surface warming prior to this period, as illustrated by the insignificant correlation between TBV and the detrended global mean SST signal (Table S4) .
By comparing the recent 20-yr trend (1992-2011) in the TBV SST index with long-term SST observations (Fig. 4a) , we find that the former is unprecedented in the context of the 1872-1992 observations 22 ( Fig. 4a) . For the 1992-2011 trans-basin SLP trend (Fig. 4b) Our findings reveal that rapid Atlantic warming since the early 1990s led to an unusually rapid acceleration of the Pacific Trade Wind systems (Fig. 1e) . Recent studies 1, 12 document that the corresponding tropical Pacific cooling, along with other processes, contributed to the observed decadal slowdown of global surface warming trends. We further demonstrated that trans-basin coupled atmosphere/ocean variability explains part of the recent decadal rainfall trends across the Pacific, including the severe California drought conditions. It is suggested that pronounced spectral power of the trans-basin variability index on decadal timescales as well as the long damping timescale (Fig. 3, S8) , may translate into multi-year predictive skill 17 . 
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